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(54) LCD DRIVER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To adjust density at the 
stage when an LCD driver is assembled with LCD to 
form LCD module by providing a nonvolatile memory 
circuit part for storing setting data of electronic volume 
in the LCD driver, and to unnecessitate the operation for 
adjusting the density at the time of assembling portable 
telephone, etc., and to miniaturize an equipment such as 
portable telephone by reducing a circuit scale. 
SOLUTION: In this LCD driver 10, display data from 
micro processor 1 are inputted to the LCD driver 10 by 
an interface 3. The data inputted to the LCD driver 10 
are processed by a logic circuit 5 such as a decoder, a 
register, etc., and stored in a display data RAM 6 and 
LCD 1 1. At a stage when a combination with LCD 1 1 is 
identified as if the combination of LCD 11 and LCD 
driver 10 were one LCD module by using LCD driver 10, 
the density is pre- adjusted and setting data of 
electronic volume can be stored in an EEPROM 4. 
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c t ^w&Lt-t^m^m 1 t-ieftco l c d 
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9. LCD7 4<^8iit*i^o#(rJ:ort^^(^Ktw« 
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^Wi: L^cLCD K^^^^^Hfit-r-SC^^SW^t- 
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lOidA^J^nSo ^LX. LCD K7-r^< 1 Old A;^ 

XMS^iXs ^^^T^—^RAM (Random Access Memor 
y) 6l;iLCD 1 1 dlEg^n^o /^i. LCDKy^^< 
1 OfirtgiS^Mcptcfit'i^-y'^i/^-v-r 3 vi^ldfib 
:^i-So ^LX. RAM6lz|E|e$tLXi^67^-:^'lc:S 
50 ^v^x-fe^/p<vh K7>f/<9J:»)SjS-r'5<J:p/j;i£j^(^ 
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[0 0 12] LCD h'y-(y<l 0{znm^^^V ^-J>>(0 

[00131 mSiSASiWlHlSS 1 3 (i«ij;t(^^-^^ 

CD K^-r^^l Otcmai|;&5SA^n6<bEE PROM4 
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J: D ttl;^ ^n-SmJEliE E P R OM 4 lC|atS§nTV>5 

[0 0 14] :^mMmm(DLCD K7>r^<l 0^ffiV>-5 
slirl;iJ:t). LCD 1 1 LCD K7-f>'< 1 O^SrSa^^ 

^^'^fcLCD^v^::^— /I-OJ: 5t-LCD 1 1 tCDm^-^ 

:x — A (om'^y'- ^^EEPROM4 IclBlg-r ^:itif^ 
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E E PROM4;{i^e>S^Ji<y AO^^v^— 

zKy zx-i.»jiaDiHiK5 iicA;^$tt. mmm^5 mm 
mmm^^^^s ox^f^^ti^mjE^mm-r^o sis 
ii«i©-i§5 2(DjE4sA;^i^^ (+) n&mm&±^^^5 
o^:ft^i.xmmm&vDD{c^m^ti^o mnmmms 
2<DmmKt)^^ (-) ttSfeiR l^^^LTmasmJEv 

DDlwg^g!$H6o 5 2 (Dm;^#JflffifetR 2 

^:fl^LTa5[«A;^ffi^ (-) IC»ilLXV^5o 

[0 0 16] mwmm^s 2fDmtimtmmms'^uo 
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6o SiSElSifSS 5 2 com;'} 5/ :7 r 5 8 ^:f^ LTSiE 

V S t LXmtl^tl^o Z<DXo\Z. EEPROM4JC: 
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^FET6 0--6Snyt>y':tymm^tt^>o FET6 
0-6 5O:?f>/:^:7(Dt^^;0S'^*36Ci:;cJ: Di^SLli 
*g§g5 2|cA;'j$ti6mm;ei5^t3-5J: 5(-SfetR 10- 
20 Rl 5(Dlg;feifi£fiSVMdM/^6 J: 5 irbXfe^o EEP 
ROM4ICI1FET6 0 — 6 S (D^l^y^y (Dii^m^^ 
•TT^-^^iSIBitSttXl^-S. 

[0 0 19] miIimffiVDD^^O^#£E[HlK7 
tl-SmiEV 1— V 5^fflV>X=3^>^ h*y^^<8 

V h K^-r^^9 J; t) m:^$ix6ff ^(7)-«»J^Iil4 

-To [ll4(C^$tt6^ft^cOJSfl^{i. LCDll (mi 

X-$>^>o ff^FRH^«ilHlK2 j:!9ai;^^n^^^T<7) 
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[00 2 0] COMO. COMl • • -I^^^^^K^-f 

^<sxr>mti^nhm^x^^^ sego. segi • 

S E G 0 - C OM OfiLCDl lOSEGO^CO 
M0O3?,SlCPn*D^tl'5mEE^^-#-o SEGI -COM 
OfiLCDl IcDSEGl tCOM0(D^.^\zm^U^tl 

(OV) ^LXV^6o 

[0 0 2 1 1 COMO. COMl • • • «^S!TX=»^ 
40 ^K^^/^8 J;'9tB;^$n6o COMO. COM 

1 • • • «^F«1 1 -r-^m^MTb^-rti^ J: 5 «c LfcS?^ ^ 

?tC6o SEGO. SEGI • • ' n^7f:(Oy<^-'>^\:iX 

VDD^/^oX:|ot). ia5lC;^-rSEGOl;i*5V^XCO 
MO. COMl. COM3 t(D^M.iD j^jTm^(0^<^ — 
XdStlCLXl/^^o S^Fb12 lX«mJEV5^/^t). Mm 
^^J^&mt^J^^o SEG 1X«^^2 2Xfimi^mJEV 
DD^/jTD. ^Jcco^^2 3XliSJEV2^/^!5. ^(Olfi: 

{cmm2 4Xttm«i®ffiVDDi:/j:oXV>6o 

50 [00 2 2] CttlwJ:?). SEGO-COMOIC^-TJ: 
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5JrSEG0^COM0 (03^,Slc:f:j:»3FBl 2 5 T*®JE V 5 

e^^f b ^ B5±-t- 6 a6 -5 o 
10023] SEGl-C OM 0 X*nMf^ 2 7 X^^JE V 10 

X. ^F«12 8XmJEE-V 5 a:/j:-5p m^EVDD 
Hj&^m^-t^o :itli>SKG0-COM0<Dm^tm 
mi^Mnmyf^-t^o f^s SEG 1 ^COMKD^S^^COJ: 
5tc:^!fT^n/^V>,iSXf^. l§I;^U/^l^;DSJbxE<7)SEG 1 
<hCOM 1 J: t) S EG 1 - COM 1 ^^^^ t^^^^X 

J: 5 I- UX. ^fflTX^35!,*[;5S^J^$ti-5o 

[ 0 0 2 4 J \^fcx y \-yi^mmmmxn. mu 

;55ftA$tLfci0#ICEE PROM4ir|5tg$;h.XV>-5S^ 20 
/Ky i^JwJ:oX#iE[eI3&7 J: t) ttJ>J$ 

[0 0 2 51 Lfc^i^oX. -^^=i>'l;!)^tbm^5i^y 

/j^l^COXJilStt§*COL CD K^>f>'^ 7 3 (IS6#BB) |c 

M:-<X^>r::i>lX(^^3S;5Sg^$ti6d:(c/^5o * 

ti. LCD K7-r ^^1 0 <b LCD 1 1 ^LCD^v?^— 30 

yv^ Lx«a^^^:?-^yhiSPgx^*^igS^S^-r -5 C t 

X#6C0X% CCOLCD^i/rL— /W^-^>r n^l^fc^Ag 

p^p^^v^x^^mis^o^g^^fl^^cx-s ^ ^(-fi^gs 
xtsg^i 2;!>^e>ia:^x— ^^LCD K7>r^^i o{zx 

[0 0 2 6] ^yh. JifBt^&3l5(OLCD K7-r^^ 7 3 Xtt 

#JEIeI3S7ll:3^V K7-r^<8. > h K^-f ^< 9 

COfc^6{Cffll^f>;KefcftX^C< EE PROM4{CfEit^ 
tl^X V ^ 6 ^ ^ S# 6 ^ # Iw t> ^ ttX V ^ -5 
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> 1 ^^6^7^-^ A;^lc:i; \) ^^Sr^M-re^.^*^ UX 
K7 75^^ 5|S:Pgt7)mJEV 1~V 5;i5ta;ti$tLXV^fc;ii5. 

^n6if^fi(§i4<i:^/^^»fl^^/^5o ^/c. mmmjE 

t^;5icO[H]gg<t: LXtJ;V>L. ^SEE|ElK$r^v>-5 ;i i: t 
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ttj:^^m\^^t>^X\:^y hJS^^IE LXti<fcV>o 
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^iirx L c D^i^z.-yw^ i^tzwc^xmmmm^rt b c 

flSS^^S-r5f^3l<£rtTt?/^<Xt>J:v\ ^fc, JifE 

@<D/h^{b«rfll^Ci:t>X-#^, wCO^^n^Xfi^tS 
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i-6 ^ ^ id C OM S (^5iitXgiC:b-r7ii>tC^JE ^J!jD;t 6 

c ^ {;i J: t) fB^tc: E E P R OM^ 10(^^5/ TT^tdifi^j^ 

tl^C^;6>X^5o EE PROMldfi7^-^##g|;t^{- 
#miHl3&/5S^.^^/^^;jS^ LCD K7^/<X^fte>ttX 
V^6#lEleIK^*ffi LXV>6<DXlHl8S$r*^td*!j«-t-6 

:Lhi}>X^^, 
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m 2 1 -^o^EEiuKoifiiacDiEigsiiio 
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